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Abstract — In this paper, a VBF(variable bandwidth
filter) is suggested and analyzed in time-frequency
domain. There are four kinds of VBF, which are
low-pass VBF, high-pass VBF, band-pass VBF and
band-stop VBF. The proposed VBF can extract the
components of signals within variable instantaneous
bandwidth at a specific time instant. Instantaneous
bandwidth is estimated in time-frequency domain. The
VBF is represented by rational form in extended
Fourier frequency domain.
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3% 2. An ideal band-pass VBF with an
arbitrary shape of passing region. (a) Extended
Fourier frequency representation of an ideal
band-pass VBF. (b) Passing region of the
band-pass VBF in time-frequency domain.
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13 3. Noisy signal in time domain representation
of Eq. (9).
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138 4. Spectrogram of noisy signal. White solid
line: upper and lower boundaries of instantaneous
bandwidth of Eg. (9).

a3 82 dgEH 7 do9E LEE AMEse 4
99 FEE AAD A5E Jepdch 7HE g% dg
9 Z‘° 11]71 e A-Foe G E3 99
il z}v} B ‘E’-*m Hlo] o8 2 dct 28 9= A
G F9¢ @ ,.=62.8ad/secq] ¥ AEA AGEY
HE oj&3td 4 (99 F2% AAT Z29HS Jepdoh

Ao o3ty 7P NG E AHE ol 43 BAEE
AAT A AZ o F{uE 427 dBolm, A¥ AE
@ dEE o] &3] FEZ AAT AL Az g Fy
= 276 dBolth, wEkd ME AEW FERG 7Md o
@,1 g FE AlA Aol s Houge e ¢
4 sl

2 ATl e Az T} Weke 4 Foed &
A HeEe e A5 g AAd A48T & Ax
A U Z WHE AAde PHe o £8 7
¥ E Beo R Ao S4E A-Fus o

A asiudka AGd shd 99% B ¢ o
dZg zPFoeR Aztd we B3 U9 23E
& glenz AFAX ALY A¥ A8 Beug @
BE 48 A A%s Jedd ¥ 97N el
b AeE guel Ad FReE A58 AT
Folold BAYozA Aol Aot a# A5
AZ-Fas ERE @7 949 49 E 3 o) 27
o whe} 2ME= 0] FAADE AW AAE Yol
Fe AA 45E BAAINI) Asked A5 A F
59 ¢A gaZe FPse AAHA A7 Bad
o,

g

magnaude

-1 0 1
angular fraquency (rag/s}

1Y 5 EFT of signal Eq. (9) without noise.
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2% 6. EFT of signal Eq. (9) without noise.
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198 7. FFT of signal Eq. (9) without noise.
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18 8. Recovered signal using VBF.
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18 9. Recovered signal using LTI filter.
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